CHAPTER 2

Tank Car Design and
Use Characteristics

BACKGROUND INFORMATION ON THE DESIGN AND OPER-
ating characteristics of railroad tank cars is reviewed in this chapter. A brief
history of key developments in tank car design is followed by a review of
principal tank car design features and major design types. Information is
then provided on the kinds of materials transported by tank car and the use
and operational characteristics of tank cars.

KEY DEVELOPMENTS IN TANK CAR DESIGN
Early Designs

Railroad tank cars have transported chemicals, petroleum products, and
other bulk liquids and compressed gases in North America for more than a
century.1 Early versions of tank cars were introduced more than 125 years
ago to ship the first large quantities of crude oil produced from the
petroleum fields of western Pennsylvania. Initially, the oil was shipped in
wooden vats placed on railroad flat cars. Advances in design were soon
made, and the vats were replaced by barrel-shaped wooden tanks mounted
longitudinally on wooden car underframes.

Further advances led to the use of riveted steel tanks that were more
durable and resistant to leakage and could be mounted on steel beams.
These advances resulted in the first true tank car. By the turn of the century
more than 10,000 were in operation across North America. Most could
hold 6,000 to 10,000 gal (22 710 to 37 850 L). Though crude oil and
petroleum products remained the principal cargoes, numerous other mate-
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